The effect of the radiation modes on soliton motion in nonlinear lattices is investigated. A method based on the inverse scattering transform is developed, which enables us to characterize the position shifts of solitons due to their interaction with the radiation component. Applications to the Toda and Langmuir lattices are presented.
I. INTRODUCTION The subject of integrable nonlinear lattices is an important branch of the inverse scattering transform (IST) method. ' Many infinite families of these integrable systems can be derived and classified by means of discrete versions of the Lax-pair technique, ' and some of their members are interesting models for vastly different physical situations. As in the continuous context, two types of (nonlinear) normal modes are manifested in the long-time behavior of discrete integrable systems: namely, solitons and radiation. Analysis of their dynamical properties is of relevance in several areas as, for instance, the classical statistical mechanics of soliton-bearing models.
In this paper we are concerned with the effect of radiation modes on soliton motion in nonlinear lattices. Our approach rests on the technique proposed in Ref. 5 
II. DISCRETE INTEGRABLE SYSTEMS
where c(n) and u (n) are assumed to be real functions of the discrete "parameter" n, with c ( n ) & 0 for all n and such that U(n)=( ( c),n(un))~(1, 0), n~+ oo. (2.2) To describe the scattering data variables we will follow the same scheme as in the continuous case. Thus we consider the Jost solution to (2. 1) with asymptotic behavior f(k, n)~k", n~+ oo .
(2.3) Under conditions (2.2), f (k, n) exists for~k~& 1 and its restriction to the unit circle determines two functions a (k) and b (k) through the asymptotic expression
The linear problem in the IST method for solving the Toda lattice equation and its higher analogs is the difference equation There is an infinite family of evolution equations for the potential function U(n)=(c(n), u(n)) of (2.1) which can be solved by means of the IST method. Each member of this family, the Toda hierarchy, is associated with a func-
which determines the evolution law of the scattering data ki(t)=kg, ri(t)=rie
Thus, by inserting the time evolution of ri into (2.13) we obtain the one-soliton solution of the Toda hierarchy.
For cv(k) =k -k ' we get the evolution equation S= [ki, ri, 
Thus, by introducing the function (2.9)
(2. 10) and solving the GLM equation for K(n, m),
the functions c (n) and u (n) in (2.1) turn out to be given Qn the other hand, from (3.10a) the same result must be found if we first continue the Jost solution from n =+ oo to the left of U+ (v~+0, t) , and then we continue the result where by the jth soliton we mean the one propagating with velocity vj. Now, let us consider the scattering problem (2. 1) corresponding to U+(v~-0;t); as a consequence of (2.7) and (3.9a), the form of the Jost solution f (kj, t, n) to the left of the potential support will be b~(t) =ej(k) 1)[r~(t)a -(uj 0;kj )]- (3.15) a~ (uj~p, k, ) Qj -qj -qj = ln a, a (v, -Ok) 
S+(v~+0;t)=S+(v)+0;t)UI k&, kj, ri(t), r~(t)j, 
For example, the Langmuir lattice has a spectrum of ve- Furthermore, analysis of (2. 1) shows that and the integral representation
for all~k~& 1, so that (A4) can be written as
where 
br' a(k)=a(0)+ g v~U k -k
